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BASIC-ABSTRACT: 

NOVELTY - An identification circuit (5) identifies whether the ink 
cartridge is 

monochrome or color depending on comparison made between output of 
counters 

(41-44) and standard number of nozzles set beforehand for every block. 
The 

counters counts the number of nozzles arranged in every block. 

USE - For identifying whether ink cartridge is monochrome or color in 

inkjet 

printer . 

ADVANTAGE - Since ink cartridge is identified by comparing the number 
of 

nozzles in block with preset number of nozzles of every block, the ink 
cartridge is identified with more accuracy. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of ink 
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(54) INK CARTRIDGE IDENTIFYING APPARATUS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance identification 
accuracy of ink cartridge by identifying the 
number of spits of a monochromatic ink cartridge 
and a color ink cartridge for each block. 
SOLUTION: First through fourth counters 41-44 
count the number of nozzles (i. e. , the number of 
spits) of each block. When switch elements 2a, 
2b, . . . are turned on, heaters la, 2a, . . . are 
conducted and the conduction is detected to up 
count the spit. When a heater fails due to 
disconnection, for example, spit of a nozzle 
corresponding to that heater is not counted. An 
identifying circuit 5 compares the number of 
spits of each block counted by the first through 
fourth counters 41-44, respectively, with a 
reference number of spits set for each block. 
Consequently, a decision can be made whether a 
color ink cartridge is mounted or a 
monochromatic ink cartridge is mounted. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Exchange wearing of a color ink cartridge and a monochrome ink cartridge is possible. In 
the ink cartridge identification unit of the ink jet printer constituted so that the nozzle corresponding 
to the dot of the ink cartridge with which it was equipped might be divided into two or more blocks 
and might carry out printing control for every block A count means to count the number of spits 
corresponding to the number of nozzles of said the block of each for every block, By comparing the 
number of spits of each block counted with this count means with the number of criteria spits 
beforehand set up for every block, respectively The ink cartridge identification unit characterized by 
having a discernment means to identify whether the ink cartridge with which it is equipped is a color 
ink cartridge, and whether it is a monochrome ink cartridge. 

[Claim 2] While the spit corresponding to the nozzle of an ink cartridge is divided into four blocks 
from the 1 st quadrant to the 4th quadrant The criteria from the 1 st quadrant to the 3rd quadrant, the 
becoming number of the 1st criteria spits, and the criteria in the 4th quadrant and the becoming 
number of the 2nd criteria spits are set up. Said discernment means While comparing each counted 
value from the 1st quadrant by said count means to the 3rd quadrant with said number of the 1st 
criteria spits, respectively The counted value of the 4th quadrant by said count means is compared 
with said number of the 2nd criteria spits. The ink cartridge identification unit according to claim 1 
which identifies whether the ink cartridge with'which it is equipped is a color ink cartridge, and 
whether it is a monochrome ink cartridge based on one of comparison results. 
[Claim 3] Said discernment means carries out the sequential comparison of each counted value and 
said number of the 1st criteria spits from the 1st quadrant by said count means to the 3rd quadrant. 
When counted value is over the number of the 1st criteria spits in one of comparisons Identify that the 
ink cartridge with which it is equipped is a monochrome ink cartridge, and when counted value is 
below the number of the 1 st criteria spits in all comparisons next, when the counted value and said 
number of the 2nd criteria spits of the 4th quadrant are compared and counted value is over the 
number of the 2nd criteria spits as a result of the comparison Identify that the ink cartridge with which 
it is equipped is a monochrome ink cartridge, and when counted value is below the number of the 2nd 
criteria spits The ink cartridge identification unit according to claim 2 identified as the ink cartridge 
with which it is equipped is a color ink cartridge. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The nozzle corresponding to the dot of the ink cartridge which exchange 
wearing was possible for the color ink cartridge and the monochrome ink cartridge, and was equipped 
with them is divided into two or more blocks, and this invention relates to the ink cartridge 
identification unit of the ink jet printer constituted so that printing control might be carried out for 
every block. 
[0002] 

[Description of the Prior Art] The ink jet printer equipped with a means to identify conventionally 
whether the ink cartridge with which it was equipped is a color ink cartridge, and whether it is a 
monochrome ink cartridge is proposed. There are the mechanical discernment approach and the 
electric discernment approach in this discernment means, and the ink jet recording device of a 
publication is, for example in JP,9-314859,A about the mechanical discernment approach. 
[0003] The height is formed in the location where the display board with which this conventional ink 
jet recording apparatus displays the class of color of an ink cartridge is attached in the body of 
equipment, and differ in a color ink cartridge and a monochrome ink cartridge, respectively. And if 
the display board color display was carried out [ the display board ] by the operation of the height 
formed in the color ink cartridge when the body of equipment was equipped with the color ink 
cartridge, for example equips the body of equipment with a projection and a monochrome ink 
cartridge from the body of equipment, the display board the monochrome display was carried out [ the 
display board ] by the operation of the height formed in the monochrome ink cartridge projects from 
the body of equipment. 

[0004] On the other hand, as the electric discernment approach, discernment of a color ink cartridge or 
a monochrome ink cartridge is performed by counting the number of spits corresponding to the dot of 
the ink cartridge with which it was equipped. That is, the color ink cartridge differs in the total 
number of spits from the monochrome ink cartridge, and it has become 56 by 50 and the monochrome 
ink cartridge at the color ink cartridge, therefore, by the conventional discernment approach, it is 
identifying by whether the counted total number of spits exceeds 50, and the total number of spits 
exceeds 50 (51 or more [ namely, ]) — it is — to the case, it identifies that it is a monochrome ink 
cartridge, and in being 50 or less, it is identifying that it is a color ink cartridge. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional electric 
discernment approach, when a poor nozzle occurs by failure of the heater corresponding to each dot, 
for example, it became impossible to have counted the spit for six nozzles of a monochrome ink 
cartridge, in spite of having been a monochrome ink cartridge, the total number of spits will count 
among 50, consequently there was a problem of carrying out a misjudgment law to it being a color ink 
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cartridge. 

[0006] By the way, an ink jet printer divides into two or more blocks the nozzle corresponding to the 
dot of the ink cartridge with which it was equipped, and has composition which controls and carries 
out the printout of the nozzle for every block, and it differs from each other by the monochrome ink 
cartridge and the color ink cartridge, the number of nozzles, i.e., number of spits, of each block. 
[0007] It is in offering the ink cartridge identification unit which raised more the discernment 
precision of the ink cartridge with which it was equipped by originating this invention paying 
attention to such a point, and identifying for every block whether the number of spits counted for 
every block is the number of spits of a monochrome ink cartridge, and whether the purpose is the 
number of spits of a color ink cartridge. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the ink 
cartridge identification unit of this invention Exchange wearing of a color ink cartridge and a 
monochrome ink cartridge is possible. In the ink cartridge identification unit of the ink jet printer 
constituted so that the nozzle corresponding to the dot of the ink cartridge with which it was equipped 
might be divided into two or more blocks and might carry out printing control for every block A count 
means to count the number of spits corresponding to the number of nozzles of said the block of each 
for every block, By comparing the number of spits of each block counted with this count means with 
the number of criteria spits beforehand set up for every block, respectively The ink cartridge with 
which it is equipped considers as the configuration equipped with a discernment means to identify 
whether it is a color ink cartridge and whether it is a monochrome ink cartridge. 
[0009] Moreover, the ink cartridge identification unit of this invention In the above-mentioned 
configuration, while the spit corresponding to the dot of an ink cartridge is divided into four blocks 
from the 1st quadrant to the 4th quadrant The criteria from the 1st quadrant to the 3rd quadrant, the 
becoming number of the 1st criteria spits, and the criteria in the 4th quadrant and the becoming 
number of the 2nd criteria spits are set up. Said discernment means While comparing each counted 
value from the 1st quadrant by said count means to the 3rd quadrant with said number of the 1st 
criteria spits, respectively The ink cartridge equipped with the counted value of the 4th quadrant by 
said count means based on one of comparison results as compared with said number of the 2nd criteria 
spits identifies whether it is a color ink cartridge and whether it is a monochrome ink cartridge. 
[0010] Moreover, the ink cartridge identification unit of this invention In the above-mentioned 
configuration, said discernment means carries out the sequential comparison of each counted value 
and said number of the 1st criteria spits from the 1st quadrant by said count means to the 3rd quadrant. 
When counted value is over the number of the 1st criteria spits in one of comparisons Identify that the 
ink cartridge with which it is equipped is a monochrome ink cartridge, and when counted value is 
below the number of the 1 st criteria spits in all comparisons next, when the counted value and said 
number of the 2nd criteria spits of the 4th quadrant are compared and counted value is over the 
number of the 2nd criteria spits as a result of the comparison It identifies that the ink cartridge with 
which it is equipped is a monochrome ink cartridge, and when counted value is below the number of 
the 2nd criteria spits, it identifies that the ink cartridge with which it is equipped is a color ink 
cartridge. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawin g 2 and drawin g 3 show an example of arrangement of the contact 
. contact when turning the nozzle of the electric terminal of an ink cartridge pen downward, and seeing 
it, drawin g 2 is the plot plan of a monochrome ink cartridge, and drawing 3 is the plot plan of a color 
ink cartridge. 
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[0012] Arrangement of the whole contact contact does not change a monochrome ink cartridge or 
color ink cartridge, either, so that clearly from drawin g 2 and drawin g 3 , but by the color ink 
cartridge, there are many six contact contacts which are not used compared with a monochrome ink 
cartridge, therefore when it sees in the total of a contact contact, the contact contact of 56 pieces (the 
number of spits is 56) and a color ink cartridge is [ the contact contact of a monochrome ink cartridge 
] 50 pieces (50 spits). Thus, the arranged contact contact is divided into four blocks Bl - B4, and 
C1-C4, respectively, and carries out a printout by performing ON of a contact contact, and OFF 
control for every block. 

[0013] If each quadrant (block) compares the contact contact of a monochrome ink cartridge, and the 
contact contact of a color ink cartridge, here The 1st quadrant Bl and CI to the 3rd quadrant B3 and 
C3 The number of contact contacts of 14 pieces and a color ink cartridge is [ the number of contact 
contacts of a monochrome ink cartridge ] 13 pieces. In 4th quadrant B4 and C4 The number of contact 
contacts of 14 pieces and a color ink cartridge is [ the number of contact contacts of a monochrome 
ink cartridge ] 1 1 pieces. In addition, as shown in draw i n g 2 and drawing 3 , the number to 1 -56 is 
given to the contact contact, and this number is in agreement with the number of the nozzle which is 
not illustrated. 

[0014] Drawin g 1 is the block diagram showing the electric configuration of the ink cartridge 
identification unit of this invention including the contact contact arranged in this way. namely, for the 
common leads L1-L4 of each block which each block has the same composition and is connected to 
supply voltage (+24V) through each resistance R1-R4 Heaters la and lb of the number corresponding 
to the number of nozzles of each block ... The end section is connected, respectively. The other end 
switching device (it corresponds to contact contact shown in drawing 2 and drawing 3 ) 2a by which 
OFF control is turned on and carried out in the drive circuit which is not illustrated, and 2b — it 
connects with the ground through ... 

[0015] Moreover, the electrical-potential-difference conversion circuits 31-34 which transform supply 
voltage (+24 V) into 5 V electrical potential difference are connected to the common leads L1-L4 of 
each block, respectively, and the output of each electrical-potential-difference conversion circuits 
3 1-34 is connected to the 1st thru/or the 4th counter 41-44 which counts the number of nozzles of 
each block (namely, the number of spits), respectively. And the counted value of each counters 41-44 
is led to the discrimination decision circuit 5 which identifies the class (is it a color ink cartridge and 
is a monochrome ink cartridge?) of ink cartridge with which it is equipped, and is given to the system 
controller with which the discernment result in a discrimination decision circuit 5 controls the whole 
printer which is not illustrated. 

[0016] the 1st thru/or the 4th counter 41-44 ~ switching device 2a and 2b ... turns on ~ Heaters la and 
2a — if ... energizes, this will be detected and it will count up. Therefore, if a heater carries out an open 
circuit etc. and breaks down, the spit of the nozzle corresponding to the heater will not count. It 
identifies whether the ink cartridge with which it is equipped by comparing the number of spits of 
each block counted with these [ 1st ] thru/or the 4th counter 41-44 with the number of criteria spits 
beforehand set up for every block, respectively is a color ink cartridge, and whether a discrimination 
decision circuit 5 is a monochrome ink cartridge. 

[0017] Here, with the gestalt of this operation, since the number of contact contacts of a monochrome 
ink cartridge and a color ink cartridge is the same (a monochrome ink cartridge is 14 pieces and a 
color ink cartridge is 13 pieces), the 1st quadrant to the 3rd quadrant sets the number of the 1st criteria 
spits used as the criteria from the 1st quadrant to the 3rd quadrant as 13. Moreover, the number of 
contact contacts of the monochrome ink cartridge in the 4th quadrant sets as 1 1 the number of the 2nd 
criteria spits which serves as criteria in the 4th quadrant since the number of contact contacts of 14 
pieces and a color ink cartridge is 1 1 pieces. 
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[0018] Namely, while a discrimination decision circuit 5 compares each counted value from the 1st 
quadrant by the 1st thru/or the 3rd counter 41-43 to the 3rd quadrant with the number of the 1st 
criteria spits (13), respectively The counted value of the 4th quadrant by the 4th counter 44 is 
compared with the number of the 2nd criteria spits (11). Based on one of comparison results, the ink 
cartridge with which it is equipped identifies whether it is a color ink cartridge and whether it is a 
monochrome ink cartridge. 

[0019] Next, the ink cartridge with which it is equipped explains with the ink cartridge identification 
unit of the above-mentioned configuration with reference to the flow chart which shows the 
processing actuation which identifies whether it is a monochrome ink cartridge and whether it is a 
color ink cartridge to drawing 4 . 

[0020] the system controller which will not be illustrated if equipped with an ink cartridge -- every 
block - Heaters la and lb — sequential ON of ... is carried out, the spit of the ink is carried out from a 
nozzle, the number of spits is counted with each counters 41-44, and the counted value (the number of 
spits) is inputted into a discrimination decision circuit 5 (step SI). A discrimination decision circuit 5 
totals the number of spits first obtained from each counters 41-44, counting of the total number of 
spits is carried out (step S2), and it judges whether to be [ more ] or it is few than 50 which is the total 
number of spits in case the total number of spits is a color ink cartridge (step S3), and the total number 
of spits - in being >50 (in the case [ Step S3 ] of Yes), it identifies that the ink cartridge with which it 
was equipped is a monochrome ink cartridge (step S9), and supplies the discernment result to a 
system controller. 

[0021] on the other hand ~ the total number of spits ~ in being <=50 (in the case [ Step S3 ] of No), 
actuation is advanced to step S4 and then it performs the comparison with the number of spits for 
every quadrant, and the number of the 1st criteria spits (13) and the number of the 2nd criteria spits 
(11) which were set up beforehand. That is, after setting 1 as the variable N which shows a quadrant 
(step S4) and checking that it is not N= 4 at the following step S5 (namely, after checking that it is not 
the 4th quadrant), the number of spits and the number of the 1st criteria spits (13) of the 1st quadrant 
are compared (step S6). And when the number of spits is over the number of the 1st criteria spits (13) 
(in the case [ Step S6 ] of Yes), it identifies that the ink cartridge with which it is equipped is a 
monochrome ink cartridge (step S9), and the discernment result is supplied to a system controller. 
[0022] On the other hand, when the number of spits is below the number of the 1st criteria spits (13) 
in step S6, after incrementing the value of Variable N (step S7) and checking that it is not N= 4 at step 
S5, the number of spits and the number of the 1st criteria spits (13) of the 2nd quadrant are compared 
(step S6). And when the number of spits is over the number of the 1st criteria spits (13) (in the case [ 
Step S6 ] of Yes), it identifies that the ink cartridge with which it is equipped is a monochrome ink 
cartridge (step S9), and the discernment result is supplied to a system controller. 
[0023] On the other hand, when the number of spits is below the number of the 1st criteria spits (13) 
in step S6, after incrementing the value of Variable N (step S7) and checking that it is not N= 4 at step 
S5, the number of spits and the number of the 1st criteria spits (13) of the 3rd quadrant are compared 
(step S6). And when the number of spits is over the number of the 1st criteria spits (13) (in the case [ 
Step S6 ] of Yes), it identifies that the ink cartridge with which it is equipped is a monochrome ink 
cartridge (step S9), and the discernment result is supplied to a system controller. 
[0024] On the other hand, when the number of spits is below the number of the 1st criteria spits (13) 
in step S6, the value of Variable N is incremented (step S7), and it checks whether it is N= 4 at step 
S5. In this case, since it is set to N= 4, actuation is advanced to step S8 and the number of spits and 
the number of the 2nd criteria spits (1 1) of the 4th quadrant are compared. And when the number of 
spits is over the number of the 2nd criteria spits (1 1) (in the case [ Step S8 ] of Yes), it identifies that 
the ink cartridge with which it is equipped is a monochrome ink cartridge (step S9), and the 
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discernment result is supplied to a system controller. 

[0025] On the other hand, when the number of spits is below the number of the 2nd criteria spits (11) 
in step S8 (in the case [ Step S8 ] of No), it identifies that the ink cartridge with which it is equipped is 
a color ink cartridge (step S10), and the discernment result is supplied to a system controller. 
[0026] As explained above, discernment by the same total number of spits as usual is performed first 
(step S3), and when the discernment result is judged not to be a monochrome ink cartridge, it is made 
to judge every quadrant with the gestalt of this operation continuously. That is, it enables it to identify 
an ink cartridge to accuracy more by newly seasoning the conventional discernment procedure with 
the discernment procedure of this invention. However, even if it skips step S2 and step S3 which are 
the conventional discernment procedure and is made to carry out only the discernment procedure of 
this invention (namely, step SI, step S4 - step S10), naturally an ink cartridge is discriminable to 
accuracy conventionally. 
[0027] 

[Effect of the Invention] The ink cartridge with which it is equipped is considering the ink cartridge 
identification unit of this invention as the configuration equipped with a discernment means identify 
whether it is a color ink cartridge and whether it is a monochrome ink cartridge, by comparing a count 
means count the number of spits corresponding to the number of nozzles of each block for every block 
with the number of spits of each block counted with this count means and the number of criteria spits 
beforehand set up for every block, respectively. That is, compared with the conventional approach 
judged only with the total number of spits, the class of ink cartridge with which it was equipped can 
be more correctly identified by comparing the number of spits for every block. 
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TECHNICAL FIELD 



[Field of the Invention] The nozzle corresponding to the dot of the ink cartridge which exchange 
wearing was possible for the color ink cartridge and the monochrome ink cartridge, and was equipped 
with them is divided into two or more blocks, and this invention relates to the ink cartridge 
identification unit of the ink jet printer constituted so that printing control might be carried out for 
every block. 
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PRIOR ART 



[Description of the Prior Art] The ink jet printer equipped with a means to identify conventionally 
whether the ink cartridge with which it was equipped is a color ink cartridge, and whether it is a 
monochrome ink cartridge is proposed. There are the mechanical discernment approach and the 
electric discernment approach in this discernment means, and the ink jet recording device of a 
publication is, for example in JP,9-314859,A about the mechanical discernment approach. 
[0003] The height is formed in the location where the display board 'with which this conventional ink 
jet recording apparatus displays the class of color of an ink cartridge is attached in the body of 
equipment, and differ in a color ink cartridge and a monochrome ink cartridge, respectively. And if 
the display board color display was carried out [ the display board ] by the operation of the height 
formed in the color ink cartridge when the body of equipment was equipped with the color ink 
cartridge, for example equips the body of equipment with a projection and a monochrome ink 
cartridge from the body of equipment, the display board the monochrome display was carried out [ the 
display board ] by the operation of the height formed in the monochrome ink cartridge projects from 
the body of equipment. 

[0004] On the other hand, as the electric discernment approach, discernment of a color ink cartridge or 
a monochrome ink cartridge is performed by counting the number of spits corresponding to the dot of 
the ink cartridge with which it was equipped. That is, the color ink cartridge differs in the total 
number of spits from the monochrome ink cartridge, and it has become 56 by 50 and the monochrome 
ink cartridge at the color ink cartridge, therefore, by the conventional discernment approach, it is 
identifying by whether the counted total number of spits exceeds 50, and the total number of spits 
exceeds 50 (51 or more [ namely, ]) — it is - to the case, it identifies that it is a monochrome ink 
cartridge, and in being 50 or less, it is identifying that it is a color ink cartridge. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The ink cartridge with which it is equipped is considering the ink cartridge 
identification unit of this invention as the configuration equipped with a discernment means identify 
whether it is a color ink cartridge and whether it is a monochrome ink cartridge, by comparing a count 
means count the number of spits corresponding to the number of nozzles of each block for every block 
with the number of spits of each block counted with this count means and the number of criteria spits 
beforehand set up for every block, respectively. That is, compared with the conventional approach 
judged only with the total number of spits, the class of ink cartridge with which it was equipped can 
be more correctly identified by comparing the number of spits for every block. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional electric 
discernment approach, when a poor nozzle occurs by failure of the heater corresponding to each dot, 
for example, it became impossible to have counted the spit for six nozzles of a monochrome ink 
cartridge, in spite of having been a monochrome ink cartridge, the total number of spits will count 
among 50, consequently there was a problem of carrying out a misjudgment law to it being a color ink 
cartridge. 

[0006] By the way, an ink jet printer divides into two or more blocks the nozzle corresponding to the 
dot of the ink cartridge with which it was equipped, and has composition which controls and carries 
out the printout of the nozzle for every block, and it differs from each other by the monochrome ink 
cartridge and the color ink cartridge, the number of nozzles, i.e., number of spits, of each block. 
[0007] It is in offering the ink cartridge identification unit which raised more the discernment 
precision of the ink cartridge with which it was equipped by originating this invention paying 
attention to such a point, and identifying for every block whether the number of spits counted for 
every block is the number of spits of a monochrome ink cartridge, and whether the purpose is the 
number of spits of a color ink cartridge. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the ink 
cartridge identification unit of this invention Exchange wearing of a color ink cartridge and a 
monochrome ink cartridge is possible. In the ink cartridge identification unit of the ink jet printer 
constituted so that the nozzle corresponding to the dot of the ink cartridge with which it was equipped 
might be divided into two or more blocks and might carry out printing control for every block A count 
means to count the number of spits corresponding to the number of nozzles of said the block of each 
for every block, By comparing the number of spits of each block counted with this count means with 
the number of criteria spits beforehand set up for every block, respectively The ink cartridge with 
which it is equipped considers as the configuration equipped with a discernment means to identify 
whether it is a color ink cartridge and whether it is a monochrome ink cartridge. 
[0009] Moreover, the ink cartridge identification unit of this invention In the above-mentioned 
configuration, while the spit corresponding to the dot of an ink cartridge is divided into four blocks 
from the 1st quadrant to the 4th quadrant The criteria from the 1st quadrant to the 3rd quadrant, the 
becoming number of the 1st criteria spits, and the criteria in the 4th quadrant and the becoming 
number of the 2nd criteria spits are set up. Said discernment means While comparing each counted 
value from the 1st quadrant by said count means to the 3rd quadrant with said number of the 1 st 
criteria spits, respectively The ink cartridge equipped with the counted value of the 4th quadrant by 
said count means based on one of comparison results as compared with said number of the 2nd criteria 
spits identifies whether it is a color ink cartridge and whether it is a monochrome ink cartridge. 
[0010] Moreover, the ink cartridge identification unit of this invention In the above-mentioned 
configuration, said discernment means carries out the sequential comparison of each counted value 
and said number of the 1st criteria spits from the 1st quadrant by said count means to the 3rd quadrant. 
When counted value is over the number of the 1st criteria spits in one of comparisons Identify that the 
ink cartridge with which it is equipped is a monochrome ink cartridge, and when counted value is 
below the number of the 1st criteria spits in all comparisons next, when the counted value and said 
number of the 2nd criteria spits of the 4th quadrant are compared and counted value is over the 
number of the 2nd criteria spits as a result of the comparison It identifies that the ink cartridge with 
which it is equipped is a monochrome ink cartridge, and when counted value is below the number of 
the 2nd criteria spits, it identifies that the ink cartridge with which it is equipped is a color ink 
cartridge. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Draw ing 2 and drawing 3 show an example of arrangement of the contact 
contact when turning the nozzle of the electric terminal of an ink cartridge pen downward, and seeing 
it, drawing 2 is the plot plan of a monochrome ink cartridge, and drawin g 3 is the plot plan of a color 
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ink cartridge. 

[0012] Arrangement of the whole contact contact does not change a monochrome ink cartridge or 
color ink cartridge, either, so that clearly from drawing 2 and- drawin g 3 , but by the color ink 
cartridge, there are many six contact contacts which are not used compared with a monochrome ink 
cartridge, therefore when it sees in the total of a contact contact, the contact contact of 56 pieces (the 
number of spits is 56) and a color ink cartridge is [ the contact contact of a monochrome ink cartridge 
] 50 pieces (50 spits). Thus, the arranged contact contact is divided into four blocks Bl - B4, and 
C1-C4, respectively, and carries out a printout by performing ON of a contact contact, and OFF 
control for every block. 

[0013] If each quadrant (block) compares the contact contact of a monochrome ink cartridge, and the 
contact contact of a color ink cartridge, here The 1st quadrant Bl and CI to the 3rd quadrant B3 and 
C3 The number of contact contacts of 14 pieces and a color ink cartridge is [ the number of contact 
contacts of a monochrome ink cartridge ] 13 pieces. In 4th quadrant B4 and C4 The number of contact 
contacts of 14 pieces and a color ink cartridge is [ the number of contact contacts of a monochrome 
ink cartridge ] 1 1 pieces. In addition, as shown in drawing 2 and dr awin g 3 , the number to 1-56 is 
given to the contact contact, and this number is in agreement with the number of the nozzle which is 
not illustrated. 

[0014] Drawin g 1 is the block diagram showing the electric configuration of the ink cartridge 
identification unit of this invention including the contact contact arranged in this way. namely, for the 
common leads L1-L4 of each block which each block has the same composition and is connected to 
supply voltage (+24 V) through each resistance R1-R4 Heaters la and lb of the number corresponding 
to the number of nozzles of each block ... The end section is connected, respectively. The other end 
switching device (it corresponds to contact contact shown in drawing 2 and dra win g 3 ) 2a by which 
OFF control is turned on and carried out in the drive circuit which is not illustrated, and 2b - it 
connects with the ground through ... 

[0015] Moreover, the electrical-potential-difference conversion circuits 31-34 which transform supply 
voltage (+24 V) into 5 V electrical potential difference are connected to the common leads L1-L4 of 
each block, respectively, and the output of each electrical-potential-difference conversion circuits 
3 1-34 is connected to the 1st thru/or the 4th counter 41-44 which counts the number of nozzles of 
each block (namely, the number of spits), respectively. And the counted value of each counters 41-44 
is led to the discrimination decision circuit 5 which identifies the class (is it a color ink cartridge and 
is a monochrome ink cartridge?) of ink cartridge with which it is equipped, and is given to the system 
controller with which the discernment result in a discrimination decision circuit 5 controls the whole 
printer which is not illustrated. 

[0016] the 1st thru/or the 4th counter 41-44 - switching device 2a and 2b ... turns on - Heaters la and 
2a ~ if ... energizes, this will be detected and it will count up. Therefore, if a heater carries out an open 
circuit etc. and breaks down, the spit of the nozzle corresponding to the heater will not count. It 
identifies whether the ink cartridge with which it is equipped by comparing the number of spits of 
each block counted with these [ 1st ] thru/or the 4th counter 41-44 with the number of criteria spits 
beforehand set up for every block, respectively is a color ink cartridge, and whether a discrimination 
decision circuit 5 is a monochrome ink cartridge. 

[0017] Here, with the gestalt of this operation, since the number of contact contacts of a monochrome 
ink cartridge and a color ink cartridge is the same (a monochrome ink cartridge is 1 4 pieces and a 
color ink cartridge is 13 pieces), the 1st quadrant to the 3rd quadrant sets the number of the 1st criteria 
spits used as the criteria from the 1st quadrant to the 3rd quadrant as 13. Moreover, the number of 
contact contacts of the monochrome ink cartridge in the 4th quadrant sets as 1 1 the number of the 2nd 
criteria spits which serves as criteria in the 4th quadrant since the number of contact contacts of 14 
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pieces and a color ink cartridge is 1 1 pieces. 

[0018] Namely, while a discrimination decision circuit 5 compares each counted value from the 1st 
quadrant by the 1st thru/or the 3rd counter 41-43 to the 3rd quadrant with the number of the 1st 
criteria spits (13), respectively The counted value of the 4th quadrant by the 4th counter 44 is 
compared with the number of the 2nd criteria spits (1 1). Based on one of comparison results, the ink 
cartridge with which it is equipped identifies whether it is a color ink cartridge and whether it is a 
monochrome ink cartridge. 

[0019] Next, the ink cartridge with which it is equipped explains with the ink cartridge identification 
unit of the above-mentioned configuration with reference to the flow chart which shows the 
processing actuation which identifies whether it is a monochrome ink cartridge and whether it is a 
color ink cartridge to drawin g 4 . 

[0020] the system controller which will not be illustrated if equipped with an ink cartridge - every 
block - Heaters la and lb - sequential ON of ... is carried out, the spit of the ink is carried out from a 
nozzle, the number of spits is counted with each counters 41-44, and the counted value (the number of 
spits) is inputted into a discrimination decision circuit 5 (step SI). A discrimination decision circuit 5 
totals the number of spits first obtained from each counters 41-44, counting of the total number of 
spits is carried out (step S2), and it judges whether to be [ more ] or it is few than 50 which is the total 
number of spits in case the total number of spits is a color ink cartridge (step S3), and the total number 
of spits -- in being >50 (in the case [ Step S3 ] of Yes), it identifies that the ink cartridge with which it 
was equipped is a monochrome ink cartridge (step S9), and supplies the discernment result to a 
system controller. 

[0021] on the other hand - the total number of spits - in being <=50 (in the case [ Step S3 ] of No), 
actuation is advanced to step S4 and then it performs the comparison with the number of spits for 
every quadrant, and the number of the 1st criteria spits (13) and the number of the 2nd criteria spits 
(11) which were set up beforehand. That is, after setting 1 as the variable N which shows a quadrant 
(step S4) and checking that it is not N= 4 at the following step S5 (namely, after checking that it is not 
the 4th quadrant), the number of spits and the number of the 1st criteria spits (13) of the 1st quadrant 
are compared (step S6). And when the number of spits is over the number of the 1st criteria spits (13) 
(in the case [ Step S6 ] of Yes), it identifies that the ink cartridge with which it is equipped is a 
monochrome ink cartridge (step S9), and the discernment result is supplied to a system controller. 
[0022] On the other hand, when the number of spits is below the number of the 1st criteria spits (13) 
in step S6, after incrementing the value of Variable N (step S7) and checking that it is not N= 4 at step 
S5, the number of spits and the number of the 1st criteria spits (13) of the 2nd quadrant are compared 
(step S6). And when the number of spits is over the number of the 1st criteria spits (13) (in the case [ 
Step S6 ] of Yes), it identifies that the ink cartridge with which it is equipped is a monochrome ink 
cartridge (step S9), and the discernment result is supplied to a system controller. 
[0023] On the other hand, when the number of spits is below the number of the 1st criteria spits (13) 
in step S6, after incrementing the value of Variable N (step S7) and checking that it is not N= 4 at step 
S5, the number of spits and the number of the 1st criteria spits (13) of the 3rd quadrant are compared 
(step S6). And when the number of spits is over the number of the 1st criteria spits (13) (in the case [ 
Step S6 ] of Yes), it identifies that the ink cartridge with which it is equipped is a monochrome ink 
cartridge (step S9), and the discernment result is supplied to a system controller. 
[0024] On the other hand, when the number of spits is below the number of the 1st criteria spits (13) 
in step S6, the value of Variable N is incremented (step S7), and it checks whether it is N= 4 at step 
S5. In this case, since it is set to N= 4, actuation is advanced to step S8 and the number of spits and 
the number of the 2nd criteria spits (1 1) of the 4th quadrant are compared. And when the number of 
spits is over the number of the 2nd criteria spits (1 1) (in the case [ Step S8 ] of Yes), it identifies that 
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the ink cartridge with which it is equipped is a monochrome ink cartridge (step S9) 5 and the 
discernment result is supplied to a system controller. 

[0025] On the other hand, when the number of spits is below the number of the 2nd criteria spits (11) 
in step S 8 (in the case [ Step S8 ] of No), it identifies that the ink cartridge with which it is equipped is 
a color ink cartridge (step S10), and the discernment result is supplied to a system controller. 
[0026] As explained above, discernment by the same total number of spits as usual is performed first 
(step S3), and when the discernment result is judged not to be a monochrome ink cartridge, it is made 
to judge every quadrant with the gestalt of this operation continuously. That is, it enables it to identify 
an ink cartridge to accuracy more by newly seasoning the conventional discernment procedure with 
the discernment procedure of this invention. However, even if it skips step S2 and step S3 which are 
the conventional discernment procedure and is made to carry out only the discernment procedure of 
this invention (namely, step SI, step S4 - step S10), naturally an ink cartridge is discriminable to 
accuracy conventionally. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawin g 1] It is the block diagram showing the electric configuration of the ink cartridge 
identification unit of this invention. 

[Drawing 2] It is the plot plan of the contact contact when turning the nozzle of the electric terminal of 
a monochrome ink cartridge pen downward, and seeing it. 

[ Drawin g 3] It is the plot plan of the contact contact when turning the nozzle of the electric terminal of 
a color ink cartridge pen downward, and seeing it. 

[Drawing 4] It is a flow chart for explaining the processing actuation which identifies whether the ink 
cartridge with which it is equipped is a monochrome ink cartridge, and whether it is a color ink 
cartridge. 

[Description of Notations] 
la, lb Heater 

2a, 2b Switching device (contact contact) 

5 Discrimination Decision Circuit 

31-34 Electrical-potential-difference conversion circuit 

41 1st Counter 

42 2nd Counter 

43 3rd Counter 

44 4th Counter 
L1-L4 Common lead 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** 5^0^,5 the word which can not be translated. 
3. In the drawings, any words are not translated. 
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